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Abstract
Background Poor satisfaction with institutional food is a significant
moderator of food intake in geriatrics ⁄ rehabilitation and residential
aged care.
Purpose To quantify the relationship between foodservice satisfac-
tion, foodservice characteristics, demographic and contextual vari-
ables in geriatrics ⁄ rehabilitation and residential aged care.
Methods The Resident Foodservice Satisfaction Questionnaire was
administered to 103 patients of 2 geriatrics ⁄ rehabilitation units and
210 residents of nine residential aged care facilities in Brisbane,
Australia. Ordered probit regression analysis measured the associ-
ation of age, gender, ethnicity and appetite, timing and amount of
meal choice, menu selectivity, menu cycle, production system, meal
delivery system and therapeutic diets with foodservice satisfaction.
Results Patient and resident appetite (P < 0.01), the amount and
timing of meal choice (P < 0.01), self-rated health (P < 0.01),
accommodation style (P < 0.05) and age (P < 0.10) significantly
moderated foodservice satisfaction. High protein ⁄high energy ther-
apeutic diets (P < 0.01), foodservice production (P < 0.01) and
delivery systems (P > 0.01) were significant moderators for those
with fair self-rated health.
Conclusions Patient and resident characteristics and structural and
systems-related foodservice variables were more important for influ-
encing foodservice satisfaction than characteristics of food quality.
The results suggest modifications to current menu planning and
foodservice delivery methods: reducing the time-lapse between meal
choice and consumption, augmenting the number of meals at which
choice is offered, and revising food production and delivery systems.
doi: 10.1111/j.1369-7625.2011.00711.x
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It is important that residents in poorer health who are a high risk of
under-nutrition are provided with sufficient high protein ⁄high
energy therapeutic diets. Diets that restrict macro- and micro-
nutrients should be minimized for all patients and residents.
Introduction
A gradual decline in food intake occurs
throughout the lifespan, because of reduced
requirements to achieve energy balance. This
results from reduced physical activity and rest-
ing energy expenditure, loss of lean body mass
and gain in body fat associated with ageing.1,2
Other physiological changes associated with
ageing include alterations in taste, smell, mental
and physical health and can cause detrimental
modifications of eating habits, leading to under-
nutrition.3 Under-nutrition predisposes people
to a greater risk of chronic disease,4 and if
undernourishment persists in the long-term,
weight loss, muscle wastage, lethargy, compro-
mised immunity, poor wound healing, pressure
sores5 and symptoms of specific nutrient defi-
ciencies may ensue, indicating malnutrition.6
This condition is particularly a problem in
long-term care institutions, for example, geriat-
rics ⁄ rehabilitation hospitals and in higher-
dependency (high care, nursing homes) residen-
tial aged care,7 as the patients and residents are
almost totally reliant on the foodservice for
nourishment. Furthermore, this group has higher
protein ⁄ energy ⁄ fat requirements compared to
well older adults living in the community or in
hostel ⁄ independent living accommodation, to
manage frailty, weight loss, muscle loss, cognitive
and functional decline. Public health messages
and dietary guidelines that may be relevant to the
general population are hence inapplicable to this
group. International literature examining the
prevalence of malnutrition in the nursing home
and long-term care sector indicates that between
30 and 65% of residents are malnourished,
highlighting the increased risk of the condition in
elderly people.8–10
It is important to highlight the difference
between modifiable and non-modifiable causes
of malnutrition. The non-modifiable causes
include: illness or disease and refusal of nutrition
support.1,4,11 Modifiable sources include: lack of
staff awareness, insufficient therapeutic diets,
appetite-impairing drugs (e.g. cardiovascular
drugs and diuretics), lack of eating assis-
tance ⁄meal aids, poor dining environment,
inadequate nutrition support, poor dentition
and poor dysphagia recognition and ⁄or treat-
ment. A related conclusion from research into
plate waste and dietary prescription in long-term
care is that overly restrictive diets reduce the
palatability of meals, leading to reduced food
intake,12–14 while liberalized diets promote
greater food choice, increase enjoyment from
eating, enhance quality of life and do not lead to
poorer clinical outcomes.13
Another consideration is that autonomy and
control over ones environment is deemed to be
valued in the long-term care sector, particularly
in residential aged care.15,16 Food is recognized
as providing an opportunity for residents to
maintain a small level of personal control over
their own choices, especially because control of
big picture choices may be perceived to be lost
on admission to residential aged care.17 Dis-
parities between patient ⁄ resident expectations
and the actual food provided can cause meals to
be returned, uneaten.18 Improvements and ⁄or
modifications to food services, the menu, staff-
ing, the psychosocial and physical dining envi-
ronment may influence the modifiable
antecedents to malnutrition. Understanding
patient ⁄ resident satisfaction with, and expecta-
tions of, food services in this setting can aid in
the development of improved patient and resi-
dent-focused foodservices and thereby help to
reduce the incidence and ⁄or progression of
malnutrition. The analysis of foodservice satis-
faction data from the long-term care setting
presented in this paper is the first step, in Aus-
tralia, towards this and extends the work already
completed in the acute care sector.19
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The aim of this study was to conduct a com-
prehensive analysis of the factors affecting resi-
dent satisfaction in the long-term care setting
and demonstrate the value of a detailed food-
service satisfaction instrument for quality man-
agement. The purpose of this paper is to present
a regression model with an analysis of the mar-
ginal effects, which shows the relative impor-
tance of a range of foodservice characteristics at
the margins of satisfaction, for example, the
most significant influences on achieving very
good, in contrast to very poor results. The
relevance of findings to strengthening the
involvement of patients and residents in influ-
encing their care and the development of food-
service policy will be considered.
Methods
Study design
A cross-sectional survey using the Resident
Foodservice Satisfaction Questionnaire was
completed.20 The full version of the survey
contains 37 foodservice statements rated on a
five-point Likert scale from always to never
and an overall rating from very good to very
poor. Responses were scored from 1 to 5, with
one representing the least positive response and
five representing the most positive response.
Demographic and contextual items on age,
gender, ethnicity (country of birth and first
language), length of stay, timing of meal choice,
appetite, self-rated health, diet type and timing
of instrument completion were included to test
whether different patient and resident groups
had different levels of foodservice satisfaction. A
widely accepted screening test for cognitive
function, the Clock Drawing Task,21 was
administered with the foodservice satisfaction
survey as a quick, simple method to screen for
cognitive ability in study participants. The test
measures visual-constructive abilities, abstract
conceptualization, numerical and verbal mem-
ory and is predictive of cognitive decline.22 Mini
Mental State Examination (MMSE)-type ques-
tions were utilized for respondents who could
not complete the clock test because of visual
impairment, difficulty writing, illness or other
unknown reasons and included: (i) name on the
consent form (orientation to person), (ii) the
hospital ward or hostel they were living in (ori-
entation to place), (iii) the date (orientation to
time) and (iv) the time of day that the survey was
completed (orientation to time).23
The foodservice satisfaction questionnaire
statements are associated with four underlying
constructs: meal quality and enjoyment;
autonomy; staff consideration and hunger
and food quantity and 19 independent items.20
A previous study has demonstrated the internal
reliability of the factors, as measured by assess-
ments of Cronbachs alpha and lists descriptive
statistics on the contextual and demographic
variables.20
Participants and study setting
A convenience sample of residents and patients
was recruited from nine residential aged care
facilities and two hospital-based geriatrics ⁄ reha-
bilitation units in South East Queensland, Aus-
tralia, respectively, during 2003–04.20 Owing to
the ethical requirements that no data were to be
collected from patients or residents without their
verbal or written consent, the demographic
characteristics of non-respondents could not be
obtained to establish whether they differed sys-
tematically from respondents. Differences
between respondents and non-respondents were
certainly plausible, as the majority of non-
respondents in both the aged care and hospital
settings declined because of illness or frailty
rather than an unequivocal refusal to participate.
A summary of facility and foodservice system
characteristics is presented in Table 1.
Statistical analysis
Data analysis was completed using SPSS version
11.5.1 (2003; SPSS Inc., Chicago, IL, USA).
Median values for demographic and contextual
characteristics (age, length of stay, years lived in
Australia, clock drawing test score) were com-
pared for hospital patients and aged care residents
using Mann–Whitney tests. Chi-square tests
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(Fishers exact test) were used to compare the
proportions within categorical variables (gender,
language, diet type, timing of meal choice and
appetite) between the hospitals and residential
aged care facilities. Chi-square tests (Fishers
exact test) were used to measure perceived dif-
ferences in foodservice characteristics between
residential aged care facilities and hospitals. Sta-
tistical significance was assessed at the 5% level.
Overall foodservice satisfaction is treated as a
latent variable with an ordinal indicator, derived
from a five-point Likert scale. Ordered probit
regression analysis was used to investigate the
impact of the demographic and foodservice
variables on the probability of attaining different
levels of overall foodservice satisfaction.
Dichotomous dummy variables were created to
measure the effect of each level of the categorical
independent variables on overall foodservice
satisfaction. The list of dummy variables and
their corresponding referent categories are pro-
vided in Table 2.
Principal components representing groups of
foodservice variables were included in the
regression analyses as a result of the high level of
multicollinearity in the dataset. Results were
saved as regression coefficients. The component
score coefficient matrix generated as part of the
principal components analysis expressed each
principal component as a linear combination of
the original variables and presented individual
variable weights.24 The principal components
regression methodology allowed the indepen-
dent importance of the foodservice characteris-
tics to overall foodservice satisfaction to be
estimated. All regression analyses were per-
formed using the NLOGIT program within
LIMDEP (version 8.0; Econometric Software
Inc., Plainview, NY, USA), and the econometric
approach was general-to-specific modelling.25
Variables with coefficients that were statistically
significant at the 5% level with t-statistics >2.0
were retained in the final model. Variables were
not deleted if they were considered theoretically
important, based on conclusions from published
research. For example, in the model representing
fair self-rated health (n = 71), items with larger
marginal effects including age 65–74 years
(Pr = )0.196) and first language – English
(Pr = )0.383) were not statistically significant.
They were retained in the model because of the
size of their regression coefficients and the
reported importance of ethnicity and age in
relation to health care foodservice satisfaction in
the published literature.26,27
The likelihood ratio statistic (chi-square and
degrees of freedom) was used to assess model
goodness-of-fit. The predictive ability of the
models was examined using the tables of actual
and predicted proportions.
Results
Sample characteristics
The residential aged care sample was significantly
older than the hospital sample (P < 0.01), with a
longer length of stay (P < 0.01). Clock drawing
test scores did not differ significantly between the
groups, and 93.7% of respondents obtained
scores from 7 to 10. The remaining 6.4% of
respondents were able to complete the MMSE-
type questions successfully and were therefore
considered to be cognitively capable of answering
the foodservice satisfaction questions reliably. A
higher proportion of aged care residents were on
normal diets than hospital patients (P < 0.01).
There were more residents on fibre-modified diets
in aged care (P < 0.01), and on higher energy
and protein prescriptions in hospital (P < 0.01).
In 2003–04, the average length of stay was
around 32 months in high care facilities and
23 months in low care hostels.28 The average
length of stay of 30 months obtained in this study
was higher than the low care facility average and
may be explained by 12 (4%) of the sample
residing in Independent Living units. Residents
from these areas had better functional status than
those in low care facilities.
Residents in aged care indicated that they
chose their meals significantly earlier (up to
3 days prior to consumption) than those in
hospital (P < 0.01), where meals were primarily
chosen 1 day before, or on the day of con-
sumption. Significantly, more hospital patients
(86%) required assistance to complete the survey
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Table 2 Dummy variable definitions for categorical explanatory variables
Variable Dummy variable definition
Age
Less than 65 years DVLESS65: 1 = age less than 65 years; 0 = other
65–74 years DV65_74Y: 1 = age 65–74 years; 0 = other
75–84 years DV75_84Y: 1 = age 75–84 years; 0 = other
85–94 years DV85_94Y: 1 = age 85–94 years; 0 = other
95 years or more DV95Y: 1 = age 95 years or more; 0 = other
Gender
Male
Female
DVMALE: 1 = male; 0 = other
DVFEM: 1 = female; 0 = other
Country of birth
Country A (Australia, UK, NZ, USA,
Canada, South Africa)
DVCOUNT0: 1 = Country A; 0 = other
Country B (Western and Eastern Europe) DVCOUNT1: 1 = Country B; 0 = other
Country C (Asia ⁄ India) DVCOUNT2: 1 = Country C; 0 = other
First language
Non-English
English
DVLANG0: 1 = Non-English; 0 = other
DVLANG: 1 = English; 0 = other
Timing of meal choice
No choice DVCHNO: 1 = no choice; 0 = other
3 or more days prior to meal DVCH3B4: 1 = choice 3 days before; 0 = other
2 or more days prior to meal DVCH2B4: 1 = choice 2 days before; 0 = other
Yesterday DVCHYES: 1 = choice yesterday; 0 = other
Today DVCHTOD: 1 = choice today; 0 = other
Just before I eat DVCH0B4: 1 = choice 0 days before; 0 = other
At the start of the week DVCHWK: 1 = choice at start of week; 0 = other
Appetite
Worse than normal DVAPWOR: 1 = worse than normal; 0 = other
Normal DVAPNORM: 1 = normal; 0 = other
Better than normal DVAPBET: 1 = better than normal; 0 = other
Self-rated health
Poor DVHPOOR: 1 = poor health; 0 = other
Fair DVHFAIR: 1 = fair health; 0 = other
Good DVHGOOD: 1 = good health; 0 = other
Very good DVHVGOOD: 1 = very good health; 0 = other
Excellent DVEXCEL: 1 = excellent health; 0 = other
Diet type
Normal DVNORM: 1 = normal; 0 = other
Fat or carbohydrate modified DVCHOFAT: 1 = fat or carbohydrate modified; 0 = other
Texture modified soft DVTMS: 1 = texture modified soft; 0 = other
Fibre modified DVFIBRE: 1 = fibre modified; 0 = other
Energy and protein increased DVKJPRO: 1 = energy and protein increased; 0 = other
Pureed DVPUREED: 1 = pureed; 0 = other
Reduced ⁄ low salt DVSALT: 1 = reduced ⁄ low salt; 0 = other
Fluid restricted DVFLUID: 1 = fluid restricted; 0 = other
Other special diets DVOTHER: 1 = other diets ⁄ combinations; 0 = other
Not sure DVNOTSUR: 1 = not sure; 0 = other
Type of menu
Limited-selective1 DVMENU1: 1 = limited-selective; 0 = other
Semi selective DVMENU2: 1 = semi selective; 0 = other
Almost fully selective DVMENU3: 1 = almost fully selective; 0 = other
Menu cycle length
Weekly DVWEEK: 1 = weekly; 0 = other
Monthly DVMONTH: 1 = monthly; 0 = other
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than aged care residents (52%) (P < 0.01). Both
of these trends are investigated further in the
regression analyses.
Regression analysis
The regression model contained nine statistically
significant foodservice and patient ⁄ resident
characteristics, shown in Table 3. In the interests
of parsimony, only those marginal effects relat-
ing to the probability of obtaining an overall
satisfaction rating of five, that is very good, are
included.
The foodservice variables with the highest
weightings within the significant principal com-
ponents (obtained from the component score
coefficient matrix) are shown in Table 4. These
variables represent the most important foodser-
vice characteristics, which were included in the
final model.
Table 2 (continued)
Variable Dummy variable definition
5-weekly DV5WEEK: 1 = 5-weekly; 0 = other
Cooking method
Off-site – cook freeze DVOFFST: 1 = offsite; 0 = other
Onsite cook fresh ⁄ frozen DVFREFRO: 1 = fresh ⁄ frozen; 0 = other
Onsite cook fresh DVFRESH: 1 = fresh; 0 = other
Onsite cook chill DVCCHILL: 1 = cook chill; 0 = other
Meal delivery system
Centralized plating DVCENT: 1 = centralized; 0 = other
Decentralized plating DVDCENT: 1 = decentralized; 0 = other
Meal choice
Lunch only DVCHLUN: 1 = choice at lunch; 0 = other
Dinner only DVCHDIN: 1 = choice at dinner; 0 = other
Lunch and dinner DVLUNDIN: 1 = choice at lunch and dinner; 0 = other
Number of lunch choices (main meal)
None DVLUN0: 1 = no choice at lunch; 0 = other
Two DVLUN2: 1 = 2 choices at lunch; 0 = other
Three DVLUN3: 1 = 3 choices at lunch; 0 = other
Five DVLUN5: 1 = 5 choices at lunch; 0 = other
Number of dinner choices (main meal)
Two DVDIN2: 1 = 2 choices at lunch; 0 = other
Three DVDIN3: 1 = 3 choices at dinner; 0 = other
Five DVDIN5: 1 = 5 choices at dinner; 0 = other
Type of consent DVVERB: 1 = verbal consent; 0 = other
DVWRIT: 1 = written consent; 0 = other
Location of dining DVROOM: 1 = eat in own room; 0 = other
DVDINRM: 1 = eat in dining room; 0 = other
Accommodation DVOTHLIV: 1 = other accommodation;
0 = independent living
Assistance to complete survey DVNASSI: 1 = no assistance; 0 = other
DVYASSI: 1 = assistance; 0 = other
Time of survey completion DVMORN: 1 = survey completed in the morning; 0 = other
DVLUNCH: 1 = survey completed at lunch time; 0 = other
DVAFTERN: 1 = survey completed during the afternoon; 0 = other
DVEVENG: 1 = survey completed during the evening; 0 = other
Season of survey completion DVWINTER: 1 = survey completed in winter; 0 = other
DVSUMM: 1 = survey completed in summer; 0 = other
DVAUTUM: 1 = survey completed in autumn; 0 = other
Residential aged care or hospital client HOSPITAL: 1 = hospital client; 0 = other
AGED: 1 = aged care resident; 0 = other
1Referent categories in italics.
Foodservice satisfaction in long-term care, O R L Wright et al.
 2011 John Wiley & Sons Ltd Health Expectations, 16, pp.251–265
257
The results in Table 3 show that people with
better-than-normal appetites were the most
likely to record a very good rating (42.1%) for
the foodservice. Indeed, this group was
approximately twice as likely as individuals with
normal appetites to register a very good
response (21.4%) on this item.
Not living in independent living accommo-
dation and very good self-rated health both
were associated with a higher probability
(approximately 19% each) of recording very
good overall foodservice satisfaction ratings.
Choice of meals at the point of service (com-
pared to the referent category, no choice) had a
similar influence on the probability that patients
and residents recorded a very good overall
satisfaction (approximately 20%).
Compared to patients and residents aged
<65 years, 75- to 84-year-olds were approxi-
mately 12% more likely to register very good
overall satisfaction ratings. The predictive
accuracy of the model according to the table of
predicted proportions was high: the very good
overall satisfaction category, which served as the
primary category for interpretation of the mar-
ginal effects, was correctly predicted in 82% of
cases.
Stratum-specific models
Results of the marginal effects analysis for the
original regression model indicated fair self-
rated health had a negative effect on overall
foodservice satisfaction. It was considered
Table 3 Parsimonious model of foodservice satisfaction in longer-stay care (n = 229)
Variable Coefficient SE t-statistic Marginal effect1 SE
Appetite – better than normal 1.1402 0.292 3.902 0.4212 0.049
Appetite – normal 0.5692 0.198 2.874 0.2142 0.033
Choice of meal at the point of service 0.5143 0.253 2.032 0.2032 0.042
Self-rated health – very good 0.4943 0.219 2.259 0.1952 0.041
Non-independent living accommodation 0.5353 0.268 1.995 0.1942 0.031
Self-rated health – good 0.3503 0.174 2.017 0.1372 0.040
Age 75–84 years 0.3004 0.163 1.840 0.1182 0.040
Foodservice Principal 7 0.2302 0.078 2.945 0.0902 0.030
Foodservice Principal 6 )0.1623 0.078 )2.076 )0.0643 0.031
Constant (l1) 1.0992 0.312 3.529 NA 0.005
l2 0.6352 0.136 4.682 NA 0.005
l3 1.7392 0.095 18.244 NA 0.005
l4 2.7042 0.104 25.958 NA 0.005
v2 foodservice satisfaction (9 d.f.) 46.492 NA NA NA NA
Measures of model fit
Log-L )256.91 NA NA NA NA
Restricted Log-L )280.15 NA NA NA NA
LRI 0.083 NA NA NA NA
Predicted proportion
(overall satisfaction score)
0 (1) 0 (2) 9 (3) 18 (4) 81 (5)
Actual proportion
(overall satisfaction score)
3 (1) 8 (2) 46 (3) 73 (4) 99 (5)
Per cent prediction
(predicted ⁄ actual proportion)
0 0 20 25 82
LRI, Likelihood Ratio Index.
1Refers to the marginal effect of the variable on the probability of obtaining an overall foodservice satisfaction score of 5, very good and is
interpreted as a percentage.
2Statistically significant at the 1% level.
3Statistically significant at the 5% level.
4Statistically significant at the 10% level.
5Constant is a fixed parameter.
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important to further investigate factors influ-
encing foodservice satisfaction for patients and
residents with fair self-rated health, as people in
poorer health are at a higher risk of poor food
intake, under-nutrition and ultimately, malnu-
trition. Ninety-eight individuals were in this
group, providing a respectable sample size for
subgroup analysis. The results are presented in
Table 5.
The model for fair self-rated health con-
tained the largest number of variables of all
models estimated, thus produced the highest
Likelihood Ratio Index (LRI) (0.37). Further-
more, the predictive ability of the model (50–
68%) was good. As with the preceding analyses,
appetite was an influential variable and the
marginal effect for people with better than
normal appetites, for whom the probability of
recording a very good overall foodservice sat-
isfaction rating was 71%. This result emphasizes
the importance of promoting appetite for
patients and residents in poorer health. The
influence of normal appetite on very good
overall satisfaction ratings was similar (approx-
imately 21%) to that of the complete final
model.
Aspects of choice timing and the amount of
choice provided (i.e. at the midday and evening
meal) were also important. Choice on the day of
the meal produced a higher marginal probability
of patients and residents rating very good for
overall foodservice satisfaction (77.4%;
P < 0.01) than the other choice timing options
in the model. Surprisingly, choices on the day
before the meal were associated with a lower
probability and statistical significance (around
47%; P < 0.05) of a very good satisfaction
rating than choices 3 days before the meal
(73.5%; P < 0.01).
Results indicated that patients and residents
on higher energy and protein diets were
approximately 79% more likely to rate their
overall foodservice satisfaction as very good
(P < 0.01), in contrast to the negative effect on
satisfaction of patients and residents being on
carbohydrate or fat modified diets
(Pr = )0.171). Foodservice production system
characteristics were also associated with sys-
tematic differences in overall satisfaction. The
cook chill system resulted in the highest proba-
bility of patients and residents rating overall
satisfaction as very good (Pr = 0.987;
P < 0.01); however, in this model, it was closely
followed by a combination of fresh and frozen
foods (Pr = 0.889; P < 0.01) and cook fresh
(Pr = 0.694; P < 0.01). Compared to the cook
freeze system, though, all other foodservice
systems obtained high probabilities of very
good overall satisfaction ratings.
Discussion
This work represents a novel approach to mea-
suring foodservice satisfaction that has the
potential for significant impact on the geriat-
rics ⁄ rehabilitation and residential aged care
sector. No previous studies have utilized such a
detailed, reliable foodservice satisfaction instru-
ment, with adjustment of analyses for structural
and foodservice system-related characteristics.
The majority of published research on service
quality in long-term care facilities has not mea-
sured resident opinions of food services in
detail.29–37 Four international studies have
Table 4 Foodservice items contributing the highest weights
to each principal component
Principal
component
Characteristics represented by
highest-weighted foodservice
items (coefficient 0.1 or more)
Principal 6 Quantity of food received
Hunger immediately after meals
Hunger between meals
Choice of meal size
Chewing problems
Swallowing problems
Vegetables – too crisp
Option to suggest timing of meals
Access to food ⁄ snacks
Meals have excellent and distinct flavours
Adequacy of dining aids
Principal 7 Staff respect
Staff politeness
Consultation about food preferences
Crockery ⁄ cutlery presentation
Suitability of meal times
Adequacy of knives
Adequacy of dining aids
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investigated foodservice satisfaction;38–41 how-
ever, they do not consider it in the context of the
foodservice system or the complexity of resident
characteristics. One study examined the associ-
ation of foodservice characteristics with the risk
of malnutrition42 and noted significant associa-
tions between tray vs. bulk meal delivery sys-
tems, a lack of assistance to open containers and
move dishes, time lapses between choice and
consumption and therapeutic diets; however, it
did not adjust for variations in residents age,
appetite, self-rated health, the production sys-
tem, or specific therapeutic diets.
Appetite is clearly linked to the enjoyment
and consumption of foods,43 and appetite was
found to have an important effect on overall
foodservice satisfaction in this study. Therefore,
menus should focus on promoting appetite by
maximizing flavours and aromas and minimiz-
ing nutrient restrictions and texture modifica-
tions that almost always limit the provision of
flavoursome foods, for example, crumbed fish
and ⁄or chips; egg and ⁄or cheese-based dishes;
gravy; sauces; creamy desserts.20 Despite the
statistical variance explained by the food quality
and enjoyment, hunger and food quantity,
Table 5 Ordered probit model of foodservice satisfaction in longer-stay care for clients with fair self-rated health (n = 71)
Variable Coefficient SE t-statistic Marginal effect1 SE
Foodservice system – cook chill 9.2762 1.834 5.059 0.9872 0.030
Foodservice system – fresh ⁄ frozen 3.1892 0.829 3.848 0.8892 0.064
Diet type – high energy ⁄ high protein 2.4842 0.786 3.161 0.7862 0.113
Choice on the day of the meal 2.4402 0.670 3.640 0.7742 0.105
Choice 3 days prior to the meal 2.4103 1.172 2.055 0.7352 0.135
Appetite – better than normal 2.1502 0.611 3.517 0.7112 0.123
Decentralized delivery system 4.2962 1.269 3.386 0.6952 0.233
Foodservice system – cook fresh 3.1252 0.682 4.584 0.6942 0.223
Choice one day prior to the meal 1.8132 0.490 3.697 0.4683 0.218
Choice at midday and evening meal 3.4702 0.828 4.192 0.389 0.255
First language – English )1.1773 0.594 )1.981 )0.383 0.277
Non-independent living accommodation 4.5472 1.070 4.250 0.269 0.220
Appetite – normal 1.0472 0.363 2.886 0.213 0.161
Age 65–74 years )2.4662 0.665 )3.710 )0.196 0.250
Survey completion immediately prior to or after lunch )2.4272 0.704 )3.445 )0.186 0.242
Diet type – carbohydrate or fat modified )2.6582 0.949 )2.801 )0.171 0.230
Foodservice Principal 7 0.5102 0.171 2.991 0.116 0.125
Foodservice Principal 10 )0.2894 0.177 )1.630 )0.065 0.079
Constant (l1) )10.3262 2.465 )4.190 0.005 0.005
l2 0.8233 0.321 2.573 0.005 0.005
l3 2.9182 0.229 12.761 0.005 0.005
l4 4.5342 0.265 17.097 0.005 0.005
v2 foodservice satisfaction (18 d.f.) 61.38 NA NA NA NA
Measures of model fit
Log-L )62.12 NA NA NA NA
Restricted Log-L )92.81 NA NA NA NA
LRI 0.37 NA NA NA NA
Predicted proportion (overall satisfaction score) 1 (1) 0 (2) 15 (3) 18 (4) 9 (5)
Actual proportion (overall satisfaction score) 2 (1) 3 (2) 22 (3) 27 (4) 17 (5)
Per cent prediction (predicted ⁄ actual proportion) 50 0 68 67 53
LRI, Likelihood Ratio Index.
1Refers to the marginal effect of the variable on the probability of obtaining an overall foodservice satisfaction score of 5, very good and is
interpreted as a percentage.
2Statistically significant at the 1% level.
3Statistically significant at the 5% level.
4Statistically significant at the 10% level.
5Constant is a fixed parameter.
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autonomy and staff consideration factors of
the Resident Foodservice Satisfaction Ques-
tionnaire,20 the magnitude of influence of items
representing these factors in the general ordered
probit regression model (Principals 6 and 7, see
Table 4) was outweighed by the effects of age,
appetite, self-rated health, the timing of meal
choice and accommodation style. The negative
association of the variables in Principal 6
(including food quality, choice, food quantity)
with overall foodservice satisfaction was related
to lower levels of satisfaction with these service
attributes and suggests the need for improve-
ments to some or all of the elements of Principal
6. In contrast, the component variables of
Principal 7 (including staff respect, meal service
quality) lead to a 9% greater probability of
rating overall satisfaction as very good. This
was attributed to a higher existing level of resi-
dent satisfaction with these characteristics.
No previous foodservice satisfaction studies
measuring patients or residents self-rated
health were identified, but the results here seem
reflect the findings reported in the general
health care satisfaction literature inasmuch as
self-rated health significantly influences satis-
faction with services.44,45 The lower likelihood
of satisfaction from residents of independent
living accommodation may be attributed to
their consumption of fewer meals served at the
facility, as the majority prepared all of their
meals. Alternatively, better levels of functional
status (when compared with hostel residents)
may have coincided with higher expectations
for service delivery that were disparate with
service outcomes. It has been identified that
older people, in general, are becoming more
focussed towards maximizing their indepen-
dence, quality of life and personal autonomy46
and that expectations of aged care services are
changing towards those that provide greater
personal control over care.47 Whatever the
case, the small number of respondents from
independent living (n = 12) compared with
non-independent living (n = 201) precluded
interpretation of this effect with certainty;
however, it provided a novel hypothesis for
investigation in future research.
Results for the fair self-rated health model
showing the negative impact of carbohy-
drate ⁄ fat restrictions to the likelihood of rating
very good for overall satisfaction ()17%,
P < 0.01) in contrast to the positive association
for patients and residents on high protein ⁄high
energy diets (79%, P < 0.01) support conclu-
sions in published literature that restrictive diets
in residential aged care are inappropriate and
reduce quality of life.12,13 Furthermore, choice
on the day of consumption had the most positive
effect (77%, P < 0.01), when compared with
choice the day before (47%, P < 0.05).
Interestingly, choice 3 days prior to the meal
(74%, P < 0.01) was better than choice 1 day
before the meal. Higher levels of foodservice
satisfaction in the acute care setting have previ-
ously been associated with a short time between
meal choice and consumption, because of the
positive effect on patient perceptions of personal
control, appetite, order accuracy, staff service
courtesy and increased interaction with staff ser-
vice employees.18,48–50 However, one study con-
ducted in the long-term care setting reported that
patients and residents with cognitive impairment
who had their meals chosen for them > 6 days
prior to the meal had lower rates of malnutrition
than those who had their meals chosen <6 days
prior to the meal.42 It was suggested this was
because of the people taking more care to con-
sider the residents preferences in selecting the
meals with the longer time-frame. This may also
be a plausible explanation for the results obtained
in this study; however, there were uneven pro-
portions of results for each category of choice.
For example, of the 71 cases included in the cur-
rent analysis of those reporting fair self-rated
health, 22.5% were for choice 3 days prior to the
meal; 11.3% were for choice on the day of the
meal and 40.8% were for choice 1 day prior to
the meal, thus those with the lowest and second
lowest percentage of responses appeared to be the
most significant, potentially explaining the
unexpected result for choice 3 days prior to the
meal. The results indicated that the timing of
choice has a significant influence on foodservice
satisfaction, but to better quantify the associa-
tion, future research with more balanced sample
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sizes per category would be required. The
strongest conclusion regarding choice timingmay
be established from the final model, where choice
at the point of meal service resulted in a 20%
increased probability of patients and residents
rating overall satisfaction as very good. In the
original estimation, 12.2% of the sample was in
this category.
The more positive rating of the cook
fresh ⁄ frozen system (89%, P < 0.01) compared
with the cook fresh system (69%, P < 0.01) was
the incorporation of pre-frozen fish and chips,
pies and pastries on the menu. This may account
for the slight discrepancy between ratings, as
several residents noted that they looked forward
to these types of comfort meals. This has par-
ticular implications for patients and residents
with fair self-rated health, as it may indicate
that they have a preference for these foods.
A unique finding from this study was the result
for decentralized foodservice delivery, wherein
meals were plated at the point of service rather
than in a central kitchen. This delivery system
resulted in a 69.5% increased likelihood of
patients and residents rating overall satisfaction
as very good (P < 0.01). This reinforces the
evidence in the current literature, which indicates
that decentralized meal service results in
improved food quality and temperature because
of reduced food handling,51 the creation of a
more home-like atmosphere because of the
individualized portioning of meals for residents
in the dining room rather than the main kitchen6
and a more natural, domestic environment.52 As
some of the residential aged care facilities, par-
ticularly larger facilities, were operating a cen-
trally plated tray system, this may be a productive
area in which to consider foodservice system
changes. As those in poorer health are at a greater
risk of poor food intake and malnutrition, tar-
geted foodservice and nutrition interventions
should be considered for this group.
Limitations
Although the new Resident Foodservice Satis-
faction instrument and methods of analysis may
be largely generalizable, the results of their
application are likely to be context-specific,
particularly as the sample was a convenience
sample. Notably, the relative marginal impor-
tance of each foodservice characteristic is likely
to depend on its level. Similarly, consumer
preferences may vary across settings (e.g. across
institutions and across countries). It was
emphasized throughout the regression analysis
that non-statistically significant variables were
not deleted from the models if they were con-
sidered to be theoretically fundamental or
practically important based on published litera-
ture (e.g. items that are pertinent to food qual-
ity).49,53,54 This was because it is possible that
items may have a small statistical significance
level (e.g. because of insufficient variation in the
dataset) based on the magnitude of their
regression coefficient, but be of considerable
practical significance.
In different settings or, indeed, in the same
settings over time, those attributes that affect
overall satisfaction in a statistically and prac-
tically significant way are likely to vary. How-
ever, the extensive development of the survey
and analysis methodology should have ensured
the results obtained were reliable and valid for
the sample studied. Further research is required
to establish the influence of including samples
more representative of patients and residents
with lesser cognitive and physical capability
and people from non-English speaking back-
grounds.
Conclusions
This study utilized a novel foodservice satisfac-
tion questionnaire to investigate factors that
influence patient and resident satisfaction in
geriatrics ⁄ rehabilitation and residential aged
care. The results differ from those of foodservice
research conducted in both the acute and long-
stay settings, where aspects of food quality and
meal service quality were reported to dominate
satisfaction with food services.52,54–56 This
occurred as a detailed consideration of patient,
resident and foodservice system characteristics
of the kind conducted here has not previously
been attempted.
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The analysis revealed that appetite, self-rated
health and age were substantial moderators of
patient and resident foodservice satisfaction.
Structural and system-related aspects of the
foodservice were more important than those
characteristics related specifically to food quality
and temperature that have been shown to be
important in previous foodservice satisfaction
studies in the acute care setting.19 Food quality
and temperature may, of course, themselves be
markers of (and proxies for) the quality of
foodservice delivery systems.51 The association
of restrictive therapeutic diets with lower levels
of overall foodservice satisfaction supports the
hypothesis that these diets lead to poor quality
of life and clinical outcomes, while the positive
association with high protein ⁄high energy diets
supports dietary liberalization efforts.57 The
higher levels of satisfaction associated with
menus including pre-frozen fish and chips, pies
and pastries (cook fresh ⁄ freeze) compared with
cook fresh alone further support the need for the
inclusion of such comfort foods on menus in
these settings.
The significance of institutionalized delays
between meal choice and meal consumption has
direct aged care policy implications. Considering
the negative impact of choosing meals far in
advance of meal times, and the association of
this with poor food intake in the published lit-
erature,18 the fact that 22.7% of the entire
sample selected their meals at least 3 days prior
to eating raises concerns.
These results also emphasize that patient and
resident preferences for service timing and
delivery are also influential. Small, simple
changes to the organization and management of
food services may markedly improve patient
and resident satisfaction levels and perhaps do
so without additional cost. The positive eco-
nomic implications of improving food con-
sumption and patient and resident health status,
the minimization of modifiable risks of malnu-
trition and reduction in food wastage associated
with these types of foodservice delivery changes
are deserving of further consideration and are
of increasing importance as the population
ages.
The increasing level of frailty within the resi-
dential aged care and geriatrics ⁄ rehabilitation
population associated with population ageing
provides a challenge for quality improvement
efforts, including satisfaction surveys. The satis-
faction questionnaire described in this study can
be utilized with patients and residents of varying
sensory and cognitive abilities using pre-designed
protocols.20 It is important that patient and res-
ident satisfaction with food services is continu-
ally monitored using carefully designed tools
such as the Resident Foodservice Satisfaction
Questionnaire, to monitor changes in patient and
resident opinions and preferences over time and
to ensure issues are identified quickly for rectifi-
cation. The opportunity to express opinions over
food services provides an important avenue for
residents and patients to maintain a small level of
involvement and personal control over their
long-term care, particularly when control of big
picture decisions may be lost, or perceived to be
lost. Regular monitoring, reporting and
responding to resident and patient satisfaction
with food services is an essential method for
preventing and treating poor food intake and
under-nutrition in long-term care settings. There
needs to be a strong partnership between medi-
cine, nursing, dietetics, other allied health and
food services for the best possible experiences
and health outcomes for residents and patients.
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